Background
==========

By 1998, a hospital stay of 48 hours or less following an uncomplicated, singleton vaginal delivery had become common practice in Ontario. This shortened stay has reduced access to in-hospital identification and treatment of postpartum complications \[[@B1]\]. In response, health care providers, including family physicians, have attempted to provide safe, integrated, cost-effective care for postpartum women and their infants. The objectives of the Ontario Mother and Infant Survey were to provide planning information by examining utilization patterns, health outcomes and costs associated with existing practices in the management of postpartum women and their infants that could be used to further integrate services, and to identify for whom targeted interventions might be beneficial.

One of the difficulties that can follow childbirth is maternal depression. Researchers have reported depression rates in North American women between 8% and 26% during the period one month to one year after the birth of a child \[[@B1]-[@B5]\]. They found that postpartum depression (PPD) could have a profound impact on the well being of a mother \[[@B6]\], a newborn infant \[[@B7]-[@B9]\], and a family in general \[[@B10],[@B11]\].

Research has focused on predisposing characteristics and circumstances of individual women that place them at risk for postnatal depression \[[@B12]-[@B16]\]. For example, Beck (1995) identified eight predisposing factors: prenatal depression, maternal history of depression, lack of social support, life stress, child care stress, maternal \"blues\", marital dissatisfaction, and, prenatal anxiety. A recent meta-analysis identified that postpartum depression is most strongly associated with poor marital adjustment, recent life stressors, and antepartum depression. Other researchers have discussed the difficulties in defining postpartum depression as an entity separate from other types of depression \[[@B17],[@B18]\] and have found wide variations in prevalence using different assessment tools \[[@B11],[@B17]\]. In Ontario, no universal screening protocol is used to detect PPD.

The purpose of this article is to describe the outcomes of a study of the health and social care needs of healthy postpartum women, to alert family physicians to signs of depression in the early postpartum period, and to discuss the impact of reduced lengths of postpartum hospital stay and the introduction of community outreach initiatives on the detection of PPD.

Materials and methods
=====================

The settings for the 1998--99 TOMIS study recruitment were five Ontario hospitals chosen for their varied size, practice characteristics and geographic locations. The design was cross-sectional with follow-up at four weeks after postpartum discharge from hospital. The study recruited 1250 women, 250 from each site, who had vaginally delivered a live, singleton infant who was discharged to the care of, and at the same time as, the mother. Exclusion criteria included women having caesarean sections, multiple births, or major complications for either mother or infants. Maternity floor nurses and/or a site research assistant identified subjects. The study was conducted in seven languages. Ethics approval was obtained from McMaster University, Hamilton, Ontario and each of the five participating hospital sites. The two instruments used, the Mother\'s Questionnaire and the Mother\'s Interview Schedule, were developed and tested for reliability and validity during a 1997 pilot project in Hamilton. The mothers answered the questionnaire in hospital, prior to discharge and the interview schedule was administered by telephone, four to six weeks after postpartum discharge, by trained interviewers. Sample size was calculated using 30 subjects per variable \[[@B19]\].

The interview schedule included the Edinburgh Postpartum Depression Scale (EPDS) \[[@B20],[@B21]\] and the Duke UNC Functional Social Support Questionnaire \[[@B22]\]. The EPDS has been used as a screening tool for postpartum depression and a score of ≥ 12 has been found to be predictive of a diagnosis of postpartum depression \[[@B23]-[@B26]\]. Although the EPDS is most often used at 6 weeks postpartum, it has been used antenatally \[[@B38],[@B39]\] and in the early postnatal period (e.g. day 5) \[[@B40]\]. The EPDS was developed as a screening tool, and is not meant to diagnose postpartum depression. A recent review of eighteen EPDS validation studies, suggests that when used in a general population, such as the sample for TOMIS, the positive predictive value may be less than 50%, emphasising the need for further clinical assessment of the women who are identified as having EPDS scores of ≥ 12 \[[@B37]\]. Two studies have determined that the EPDS, when using ≥ 12 as a cut-off level, has a sensitivity of 86% and 68%, a specificity of 78% and 96%, and a positive predictive value of 73% and 67%. \[[@B20],[@B38]\]

All service utilization, including hospital, physician, and community care, was collected using the Health and Social Services Utilization Questionnaire \[[@B27]\].

Using t-test, chi-square or Fisher exact tests, we identified potential predictors for postpartum depression. Multiple logistic regression analysis was used to identify the most important predictors. These findings are presented as adjusted odds ratios with corresponding 95% confidence intervals. The final step in the modelling procedure was to test for the significance of interaction terms, representing possible effect modifiers. The goodness of fit for the final logistic regression model was assessed using the rho-square statistic \[[@B28]\]. We used SPSS Version 10.0.5 for Windows, 1999 and Epi-Info Version 6.04c, (1997) for statistical computations and a probability level of \<0.05 to determine statistical significance.

The study is not predicated on a random sample of all women delivering healthy infants in Ontario. Rather, the study provides five snapshots of groups of women in five locales in Ontario. This geographic diversity is an important consideration if programs and services are purported to be universally available throughout the province. Analysis of the data retains the integrity of each locale and uses location as a variable for understanding differences between groups. A full description of the methodology has been published \[[@B29]\].

Results
=======

Of the 1,250 women recruited, 875 (70%) completed the follow-up interview \[[@B29]\]. A profile of women who took part in the interview and their infants is presented in Table [1](#T1){ref-type="table"}. There was no difference in age, parity, or length of stay for those subjects in the study and those who refused to participated or were missed by recruiters. There were no statistically significant differences in the sociodemographic characteristics of interview participants and women and their infants who were lost to follow-up.

###### 

Profile of Interview Respondents

  **Characteristic**                               **Site 1 (%) n = 164**   **Site 2 (%) n = 200**   **Site 3 (%) n = 209**   **Site 4** (%) n = 137   **Site 5 (%) n = 165**
  ------------------------------------------------ ------------------------ ------------------------ ------------------------ ------------------------ ------------------------
  **Marital status:**                                                                                                                                  
  Married, common-law, living with partner         97.6                     91.0                     98.6                     94.2                     89.1
  Single/Widowed/Separated/Divorced                2.4                      9.0                      1.4                      5.8                      10.9
  **Family income before taxes:**                                                                                                                      
  \<\$20,000                                       13.7                     18.8                     6.5                      20.0                     20.4
  \$20,000 to \$39,999                             15.7                     25.5                     9.9                      19.4                     24.5
  \$40,000 to \$59,999                             14.4                     29.7                     26.9                     22.5                     23.1
  \$60,000 to \$79,999                             19.0                     14.1                     26.9                     20.9                     18.4
  \$80,000+                                        37.3                     12.0                     29.9                     17.1                     13.6
  **Cultural group identity (self identified):**                                                                                                       
  Canadian                                         37.8                     90.0                     84.7                     35.0                     90.3
  Other than Canadian                              62.2                     10.0                     15.3                     65.0                     9.7
  **Language spoken most often at home:**                                                                                                              
  English                                          61.6                     97.0                     97.6                     71.5                     86.7
  Other than English                               38.4                     3.0                      2.4                      28.5                     13.3
  **Highest level of education:**                                                                                                                      
  Less than high school                            6.1                      13.5                     3.8                      9.5                      10.4
  Completed high school                            12.2                     14.0                     14.4                     19.0                     9.8
  Community college or technical school            28.0                     48.0                     38.8                     35.0                     48.8
  University (part or complete)                    40.9                     18.5                     31.1                     19.7                     25.6
  Graduate degree                                  12.8                     6.0                      12.0                     9.5                      5.5
  **Mother\'s age:** (years)                                                                                                                           
  Mean                                             32.5                     29.4                     30.7                     30.3                     28.2
  Min/Max                                          17/43                    17/43                    19/40                    16/41                    18/42
  **Baby\'s birth weight:** (grams)                                                                                                                    
  Mean                                             3431                     3666                     3551                     3480                     3530
  **Gestation:** (weeks)                                                                                                                               
  Mean                                             39.5                     40.0                     39.8                     39.5                     39.6

Scores of ≥ 12 on the EPDS were found to range from 4.3% to 15.2% (n = 86/873) of otherwise healthy women in each of the sites. Despite the fact that each of these women had seen a physician in relation to her own or her baby\'s health, no evidence was found that a health care provider identified maternal depression as a health problem. None of the women reported taking medication normally associated with the treatment of either depression or anxiety, nor did they report seeing a mental health professional, such as a psychiatrist, psychologist, or social worker. No larger percentage of this group had seen a public health nurse or other community care provider than had women scoring \<12. Therefore, as identified by Wilson *et al*., there appears to be an undetected, undiagnosed, and untreated group of clinically depressed early postpartum women in the community who are seeing health providers but not being identified as having a mental health problem \[[@B16]\].

In order to identify the best predictors of PPD we first conducted univariate analyses of all variables hypothesized a priori to be associated with PPD (hospital site was a variable we hypothesized could be associated with PPD). In fact, we did find that the site of recruitment was associated with PPD. In order to identify the most important predictors of PPD (and simultaneously adjust for other important predictors) we conducted a logistic regression analysis. Site was not an important predictor of PPD, given the other variables we examined. In fact, forcing site into the final logistic regression model (i.e, adjusting for site) did not have any effect on the size of the odds ratios (i.e, was not a confounding factor). As such, site was neither a confounder nor did it significantly improve the fit of the model. Thus, other variable\'s were examined in an effort to find more predictive variables and to understand the wide variability in the found rates of depression among the sites.

The univariate analyses revealed 55 variables that were statistically associated with an EPDS score of ≥ 12. Social and health characteristics of the mother (e.g., age, presence of chronic health problems), characteristics of their social environment (e.g., cultural background, language spoken at home, confident support \[[@B30]\], and their care experiences (e.g., use of paediatrician, readiness for discharge, unmet learning needs) were among the significant associated variables. There was a significant correlation between these scores and maternal endorsement of an unmet need for help with a mental health problem or an emotional difficulty and with a self-rating of their own general health as \"fair\" to \"poor\".

Only variables that had a statistically significant association with PPD were included in the logistic regression analysis. A forward, likelihood-ratio method was used for the logistic regression modelling. In order to be included, variables had to either significantly improve the fit of the model (p≤ 0.05) or be confounding factors. The logistic regression analysis produced odds ratios that have been simultaneously adjusted for all other variables in the final model. The goodness of fit of the logistic regression models was assessed using the rho-squared statistic \[[@B18]\]. A rho-square value between 0.20 and 0.40 suggests a very good fit of the model.

When entered into a logistic regression, eight factors were determined to provide the best predictors of an EPDS score of ≥ 12 for this group: lack of confidant support (i.e., social relationships in which participants can share thoughts, experiences, and ideas), lack of affective support (i.e., social relationships in which individuals provide positive emotional support for each other), household income of \<\$20,000, wanting to stay in hospital longer, identification of learning needs while in hospital, self-identified unmet need for care for an emotional/mental health problem, mother\'s rating of her own health as fair or poor, and mother\'s rating of the health of her baby as fair or poor (See Table [2](#T2){ref-type="table"}). Length of post delivery hospital stay, initiation or continuation of breastfeeding, and the amount or type of health and social service utilization, although identified in the literature as predictive factors, were not associated with EPDS scores.

###### 

Logistic Regression Model of the Best Predictors of Postpartum Depression^1^ within the First Four Weeks Post Discharge (N = 870^2^)

  Predictors of Postpartum Depression^3^                           Adjusted Odds Ratio^4^   95% Confidence Interval
  ---------------------------------------------------------------- ------------------------ -------------------------
  Confidant support score^5,5^:                                                             
   20 to 25                                                        1.00                     \-
   5 to 19                                                         2.28                     (1.33,3.93)
  Mother\'s self rating of health^6^:                                                       
   Excellent/very good                                             1.00                     \-
   Good/fair/poor                                                  2.84                     (1.70,4.74)
  Affective support score^5,6^:                                                             
   15                                                              1.00                     \-
   3 to 14                                                         2.26                     (1.31,3.91)
  Total household income before taxes and deductions^7^ :                                   
   \$20,000 or more                                                1.00                     \-
   Less than \$20,000                                              2.45                     (1.37,4.36)
  After infant was born, mother wanted to stay in hospital^6^:                              
   Shorter/just right/not sure                                     1.00                     \-
   Longer                                                          1.79                     (1.04,3.09)
  Help needed to care for an emotional/mental health problem^6^:                            
   Not needed/able to get care or help if needed                   1.00                     \-
   Care or help needed but unable to get                           3.10                     (1.14,8.44)
  Mother\'s rating of infant\'s health^6^:                                                  
   Excellent/very good/good                                        1.00                     \-
   Fair/poor                                                       3.24                     (1.15,9.18)
  Learning needs while in hospital ^6,8^ :                                                  
   0 to 5                                                          1.00                     \-
   6 or more                                                       1.77                     (1.04,3.02)

Final Logistic Regression Model Statistics: Rho-square = 0.21 (a pseudo R^2^, values between 0.2 and 0.4 suggest a very good fit) Hosmer and Lemeshow Goodness-of-fit test = 0.91 (values greater than 0.25 indicate good fit) 91.0% correctly classified ^1^Edinburgh Postnatal Depression Scale ^2^Five mothers had missing values for one or more of the variables included in the final model ^3^Exact questions may be obtained from the corresponding author ^3^Odds ratios for categorical variables represent comparisons with the referent group (OR = 1.00) after adjustment for all other variables in the model ^4^From The Duke-UNC Functional Social Support Questionnaire. ^5^Information collected from mother four weeks after discharge from hospital ^6^Information collected from mother prior to discharge from hospital ^7^Learning needs included information on hospital routines, breast feeding, bottle feeding, infant care and behaviour, signs of illness in infant, physical changes and care of self, emotional changes for self, sexual changes and intercourse, family changes, community support services and other

Discussion
==========

Health care providers have long been concerned with identifying and treating depression in new mothers but it has been difficult to predict which women are most at risk. This difficulty has been exacerbated by shorter hospital stays, a initial focus on infant rather than maternal health, and practice patterns that splinter the care of mothers and newborns among a variety of health professionals.

While the literature often provides conflicting evidence about the etiology and prevalence of this phenomenon \[[@B31]\], the clinician is faced with a woman who is in distress, who is often not able to identify the nature or source of the difficulty, and who is looking to the primary care provider for help. Whether one views the etiology of this distress from a biomedical or sociological perspective, the problem of early identification and intervention remains. Failure to diagnosis and treat PPD may result in the inability of a mother to provide adequate infant care \[[@B32]\] and increase the risk for infant cognitive and emotional delay \[[@B33]\].

None of the mothers in this study who score ≥ 12 on the EPDS reported being diagnosed with or treated for depression. None reported seeing a mental health specialist and none were taking antidepressant drugs, a finding similar to a previous study \[[@B34]\]. Despite the predictive value of self-identified emotional or mental health issues in relation to early postpartum depression \[[@B35]\], only 22.2% to 30.8% of women in this study with EPDS of ≥ 12 reported that they had experienced an emotional or mental health problem since discharge from hospital. However, 44.4% to 52.0% identified the need for reassurance and support.

The EPDS was developed as a screening tool, and is not meant to diagnose actual postpartum depression. A recent review of eighteen EPDS validation studies, suggests that when used in a general population such as the sample for TOMIS, the positive predictive value may be less than 50%, emphasizing the need for further clinical assessment of the women who are identified as ≥ 12 \[[@B40]\]. The TOMIS results also suggest that prenatal distress, while important, is an insufficient predictor of postpartum depression \[[@B37],[@B38]\]. Given that this group of distressed mothers rarely identified themselves as having received help for a prenatal mental health problem, and not all of the mothers who identified prenatal mental health problems had scores of ≥ 12 at four weeks post discharge, it is not adequate for primary care providers to assume that a woman\'s pre-pregnancy or prenatal mental health status is predictive of postnatal depression \[[@B39]\].

Perhaps women have normalized the symptoms that professionals associate with depression. While women who identified a need for reassurance and support were, in the main, able to get it, women who identified a need for help with an emotional or mental health problem reported much less success in obtaining assistance. It is unclear how the women themselves differentiated between these two needs but it was evident that somehow they discriminated between common social support needs and the need for help with what they had defined as a mental health issue.

All participants had contact with a physician since their discharge from hospital. All identified contact in relation to their infant\'s health, but less than 10 % of women in any of the sites identified that this contact had been for their own needs.

Mothers who scored ≥ 12 identified their own health and the health of their newborn infant as less than optimal. This evaluation was in contrast to mothers who scored less than 12, who evaluated both as \"good to excellent\". Hospital readmission of either mother or infant was not found to be a related to ≥ 12 scores.

Given that mothers with scores of ≥ 12 reported low levels of both confident and affective support, these results lend credibility to the notion that early postpartum depression may be an expression of a woman\'s sense of being overwhelmed by a major life-changing event. Thrust into the care of a newborn infant, without strong support, mothers may be primed for an emotional response that they identify in a negative way. \"Anxiety\", \"depression\", or \"stress\" may be used to describe the set of responses, but this research shows these women are experiencing significant distress and may be at risk for more serious, long-term difficulties \[[@B12],[@B33],[@B37],[@B38]\]. These finding are consistent with other studies that have identified worries about ones own health or about an infant\'s health, and lack of social support as predictors of PPD \[[@B44],[@B45]\].

Although a woman\'s sense of personal readiness for discharge was not one of the most strongly associated variables with ≥ 12 EPDS scores, it was an important predictor and may be a clue to providers in identifying an \"at risk\" group while they are still in hospital. It is important to recognize that the message from these mothers was not \"I want to stay in hospital\" as much as \"I don\'t think I can manage at home\". Given that most women (60.0% to 76.9%) said at the time of discharge that they thought they were ready for discharge, women who want to stay in hospital for a longer period need particular attention. We need to understand their reasons for believing that an increased length of stay would be helpful. Does the woman want to stay longer because she is afraid that she or her infant is \"sick\"? Is the hospital a \"safe haven\"? What resources-personal, financial, social -- would make discharge feel \"safer\"? What role could primary care providers in the community play in easing the transition home?

A recently published UK study \[[@B46]\] found that enhanced and flexible community care for postpartum women that focused on the individual needs of each woman. Home visits during the first 4 weeks after the baby\'s birth were scheduled according to the needs of the mother. Four months after deliver the mother who received this enhanced care were found to be equally physically health and in better mental health than those who received only standard midwifery care. Mothers receiving enhance care reported a significantly different appreciation of the relationship with their midwife that suggests that both affective and confidant support, notably absent in the group of women in our study who scored ≥ 12 on the EPDS was achieved through the provision of these services.

Simple inquiries by care providers about a woman\'s sense of her own readiness for discharge might alert them to potential distress \[[@B27]\]. At four weeks post-discharge, only 44.0% to 72.0 % of women at each site thought that their stay had been the appropriate length for them -- significantly fewer than at the time of discharge. Policy changes introduced in Ontario after this research was completed provide a choice of a 60-hour stay at the discretion of the mother. Women exercising this option may represent a group at higher risk for depression in the postpartum period. It is unclear if extended hospitalization reduces the risk for PPD. However, it is reasonable to assume that discharging a distressed woman into a community without guaranteeing adequate assistance is a certain prescription for increased risk.

Conclusions
===========

Our results suggest that if women express undue concern about their own health, or the health of their infants, it might be wise for health care providers to explore the possibility of maternal depression. It is not clear if mothers would volunteer this concern or would only evaluate their own health and that of their infant in negative terms if asked. Frequent unscheduled contact with providers by telephone or visits may signal this heightened concern.

The ideal time frame for screening for PPD has not yet been established. Family physicians need to recognize that despite recent policy changes that offer all consenting women a telephone call from a public health nurse within 48 hours of hospital discharge and a possible home visit, these contacts may be too early or too \"baby-focused\" to identify women at risk for PPD.

Family physicians, midwives, and public health nurses have an important role to play not only in ensuring the physical well being of newborns and women in the postpartum period, but also in early detection of PPD. Well baby follow up appointments occur much earlier than the standard six-week post delivery check up. For at least some women, screening for PPD as part of well baby follow up may afford an earlier opportunity for prompt and effective interventions including additional social support and targeted learning opportunities in the woman\'s own community that have been shown to be helpful to a significant number of women in reducing the incidence of PPD.
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